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About These Slides 

• The following slides provide a detailed response to a question 
posed by SCE as part of a series of Office Hours webinars 
hosted by the Integrated Resource Planning Modeling 
Advisory Group in October 2017 (Office Hours #3, SCE 
Question #3). 
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http://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/UtilitiesIndustries/Energy/EnergyPrograms/ElectPowerProcurementGeneration/irp/IRPOfficeHours03_Submitted Questions_2017-10-17.pdf


Summary 

SCE Question: 
“Since RESOLVE is a linear programming problem, for two cases, A and B, whenever A has a 
tougher GHG constraint than B, then the solution for A should include all the resources of B 
plus additional resources. Yet we see that 42mmt_Ref has 700 MW more 
Southern_Nevada_Solar than 30mmt_Ref. Every other RESOLVE Resource Name has the 
same or less selected build. We also see that 99mmt_Ref has 62 MW of 
Mountain_Pass_El_Dorado_Solar while 42mmt_Ref has 0. Why would portfolios flip in this 
way instead of simply adding resources?” 
 

E3 investigated the first of these instances: 
700 MW of Southern_Nevada_Solar is optimal in the 42mmt_Ref case but is not built in 
30mmt_Ref case 

 
E3 found that: 
Wind and geothermal outcompete Southern_Nevada_Solar for limited transmission 
capacity in the 30mmt_Ref case because wind and geothermal are more cost-effective in 
the 30mmt_Ref case than in the 42mmt_Ref case. 
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Southern_Nevada_Solar is located in the transmission zone Mountain_Pass_El_Dorado. This zone 
has 3,000 MW of space on the existing transmission system (800MW FCDS + 2200MW EO) – 
building more than 3000 MW of resources in this zone would incur a significant transmission 
upgrade cost. 

Input file: tx_zones.tab 

Building new transmission in 
Mountain_Pass_El_Dorado would cost 

$36k/MW-yr, a significant cost 

There is 3,000 MW of space 
on the existing network in 

this zone before new 
transmission must be built 

Input file (sorted): resource_tx_zones.tab 

Four resources compete for transmission capacity in 
the Mountain_Pass_El_Dorado zone, including: 

Southern_Nevada_Solar 
Southern_Nevada_Wind 

Southern_Nevada_Geothermal 
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In the 42mmt_ref case, Resolve builds 3000 MW of Southern_Nevada_Solar, strongly suggesting 
that this resource is a high quality solar resource, but also that Resolve is not willing to pay to 
expand transmission capacity beyond the 3000 MW limit to capture additional 
Southern_Nevada_Solar resource capacity. This implies that there are slightly more expensive 
and/or lower quality solar resources that the model would rather build than incur the cost to build 
new transmission for additional Southern_Nevada_Solar. 
The model does not build geothermal or wind in Mountain_Pass_El_Dorado in the 42mmt_ref 
case 

42mmt_ref output file (sorted): resource_build.csv 

3000 MW Southern_Nevada_Solar built in 
Mountain_Pass_El_Dorado – nothing else  
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In the 30mmt_ref case, the model still builds 3000MW of renewable resources in the 
Mountain_Pass_El_Dorado transmission zone, but the mix shifts to include wind and geothermal.  
The model builds the maximum resource potential for Southern_Nevada_Geothermal (256 MW) 
and Southern_Nevada_Wind (441 MW), leaving 3000-256-441=2302 MW of transmission in the 
Mountain_Pass_El_Dorado transmission zone for Southern_Nevada_Solar. 

30mmt_ref output file (sorted): resource_build.csv 

3000 MW build across all resources located in the 
Mountain_Pass_El_Dorado transmission zone  
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• Wind and geothermal are more cost–competitive at more stringent GHG targets, 
forcing some Southern_Nevada_Solar out of the Mountain_Pass_El_Dorado 
transmission zone in favor of wind and geothermal resources.  

• The total amount of solar built increases between 42mmt_Ref and 30mmt_Ref, so more 
solar in aggregate is built as the GHG target becomes more stringent. 

• The 698 MW of Southern_Nevada_Solar that is not built in the 30mmt_ref case has 
moved to other transmission zones with available transmission capacity. 

Scenario Comparison from Results Viewer 

Wind and geothermal have become more cost-
competitive under a more stringent GHG target 



Sequencing Considerations 

• In both the 42 MMT and 30 MMT cases, RESOLVE builds 
Southern_Nevada_Solar in 2022: 
– 3,000 MW in 42 MMT case 

– 2,298 MW in 30 MMT case 

• RESOLVE does not build any more Southern_Nevada_Solar 
after 2022 in either case. 
– RESOLVE does not find wind and geothermal cost competitive in the 

42 MMT case, so it builds the full 3,000 MW of 
Southern_Nevada_Solar in 2022. 

– RESOLVE builds only 2,298 MW of Southern_Nevada_Solar in the 30 
MMT case in 2022 because it’s waiting to fill the rest of the 
transmission capacity (698 MW) with wind and geothermal in 2030. 
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Conclusions 

• There is nothing inherent to linear programming that implies 
that for two cases, A and B, whenever A has a more stringent 
GHG constraint than B, then the solution for A should include 
all the resources of B plus additional resources.  

• RESOLVE does not add resources year by year (as did the RPS 
Calculator), but instead considers the full time horizon when 
choosing which resources to select in each modeled year. 

• “Knowing” that it must achieve a more stringent GHG target 
in 2030 may induce RESOLVE to make different choices in 
earlier years than it otherwise would if it was seeking to 
satisfy a less stringent target at the end of the study period. 
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